The vertex function of the SU(N) Anderson lattice model is calculated by treating the intersite coupling perturbatively. There are two different scattering processes that contribute to the effective interactions. In one process the low-frequency Kondo resonance dominates and the effective interaction between quasiparticles is favorable for p-wave Cooper pairing at small values of kFR. In the other process all frequencies contribute and the effective interaction is against p-wave pairing for small kFR. This latter interaction is antiferromagnetic in nature.
During the last year several groups have started to calculate the effective interaction between electrons based on the SU(N) Anderson lattice model. In this model both the conduction electron and f electron are assumed to have the same spin degeneracy N. So far two different approaches have been adopted.
In Refs. 7 and 8 the Kondo-boson approach is used while the GoldstoneFeynman diagrammatic method is used in Ref. 6. With the use of the result of the mean-field treatment in the Kondo-boson approach, the effective interaction or the vertex function between quasiparticles is calculated. It is found that the coupling constants are repulsive for s-wave and p-wave pairings but attractive for d-wave pairing. ' Several other groups' have proposed d-wave pairing as a possible candidate for heavy-fermion superconductivity. An argument against d-wave pairing is put forward by two of the present authors (F.C.Z. and T.K.L.) in a recent paper. "
In this paper we shall use the diagrammatic approach to calculate the effective interaction between conduction electrons in the SU(N) Anderson The interaction that favors p-wave pairing at values of kFR & 2, is an oscillatory function of k+R, where kF is the Fermi momentum and R is the separation between two magnetic ions. Depending on the explicit lattice structure, it is possible to have an attractive p-wave coupling constant. When this interaction, obtained via virtual exchange of low-frequency quasiparticles, is evaluated in wave-vector space using the jellium approximation, it agrees with the Kondo-boson approach ' where the pwave pairing is found to be unfavorable and independent of the underlying lattice structure. The discrepancy between the results using and not using the jellium approximation indicates that the assumption of a uniform background in the jellium approximation is inappropriate for the Kondo lattice. We expect this because the quasiparticles have strong f-electron character, and f electrons are localized at the magnetic ion site. We find that the breakdown of Galilean Brandow' using a variational wave function, and by Rice and Ueda' using the Gutzwiller variational approximation. Various groups have studied the model by using mean-field theory in the Kondo-boson method. ' ' ' ' Here we take a different approach. We assume that the system is basically a collection of uncorrelated Kondo impurities above the Kondo temperature.
As the temperature decreases, the intersite coupling turns on. This result agrees with leading term in the Kondo-boson approach. ' The next leading term in the Kondo-boson approach is shown to equal to the low-frequency vertex function evaluated below.
The nonvanishing lowest-order vertex function for electrons with parallel spins involves the intersite coupling.
The diagrammatic representation of which is shown in Fig. 2 . The three diagrams in Fig. 2 (3.8 where I is given by Eq. (3.4) . The static susceptibility XL (q) defined as the bubble diagram using Fig. 2 (L) as vertex, is (3.11) X, (q)= N'b, ' 
To =I" ' -Vl (kpR)= VL (kpR) . X X (3.19) In Fig. 3 Just as we did for XL (q), XH(q) will be evaluated in two ways, either by using the jellium approximation or by taking the frequency sum and examining the result in real space. We shall consider the former approach first. Substitution of Eqs. (3.11) and (3.27) Fig. 2 , is plotted as a function of k~R. The parameters are the same as in Fig. 3 Fig. 2 , is plotted as a function of k~R. The parameters are the same as in Fig. 3 . We have chosen Ãpo~Ef~= l.
To Cf XH(q) = -y y e' VH(ky R), XT0 R( 0) (3.30) depending on the parameters, could be greater than one. The reason is that although the Kondo resonance peak is near the Fermi surface, it has a very small weight and only a very small portion of the spectrum (poTo « 1) contributes, although the contribution of the high-frequency excitation is usually smaller by a factor of (6/sf ), it includes all the spectrum. Thus the ratio (b, /e/) (1/poTo) determines the relative importance of gH and XL.
Just as XL (q), using the jellium approximation to calculate XH(q) is inappropriate, the lattice structure cannot be neglected. Follow the discussion given in Sec. IIIA, we shall rewrite XH(q) in the form XH = g XH(R), R(~0) and the angular average of A, H(R) is given by dO,X "(R)= f X"(R) (3.34) VH(R) =(M/M*) I ' -y VH(kJ;R) = y V~(kFR), (3.33) where VH (k&R ) (3.32) where u =k~R In Fig. 6 Fig. 2 , is plotted as a function of k~R. The parameters are the same as in H'"~= VL (R)a t (R)a (R)a+ (0)a (0) (3.36) and H' '~= VH(R)a (R)a (R)a (0}a (0), (3.37) where a (R) is the Fourier transform of the annihilation operator ak of the quasiparticle in coherent band Ek of Eq. (2.6). VL (R) and VH(R} are defined by Eqs. (3.19) and (3.33) . Due to the strong repulsion given by I of Eq. (3.5) 
